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Current discussion of papers sponsored by the Waterways Divi- 
sion is presented as follows: 


Number 


503 


Page 


Development of the Delaware River for Commerce, 
by B. B. Talley. (September, 1954. Prior discus- 
sion: None. Discussion closed) 


Graphic Design of Alluvial Channels, by Ning Chien. 
(February, 1955. Prior discussion: None. Discus- 
sion closed) 


River Surveys in Unmapped Territory, by Gerard H. 
Matthes. (February, 1955. Prior discussion: None. 
Discussion closed) 
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Reprints from this publication may be made on condition that the full 
title of paper, name of author, page reference (or paper number), 
and date of publication by the Society are given. 


The Society is not responsible for any statement made or opinion 
expressed in its publications. ; 


This paper was published at 1745 S. State Street, Ann Arbor, Mich., 
by the American Society of Civil Engineers. Editorial and General 
Offices are at 33 West Thirty-ninth Street, New York 18, N.Y. 
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Discussion of 
“DEVELOPMENT OF THE DELAWARE RIVER FOR COMMERCE” 


by B. B. Talley 
(Proc. Sep. 503) 


CHARLES L. HALL, M. ASCE.1—Colonel Talley presents an interesting 
discussion of a greatly expanded project for the Upper Delaware. Anyone 
who has seen the work which the United States Steel Corporation has done 
just below Morrisville can have no doubt as to the scale and character of the 
prospective commerce on the river. But one question which once worried the 
writer is not answered in this paper. 

The project depth between Philadelphia Navy Yard and deep water has been 
40 feet at low water for a long time. A great deal of money has been expended 
on dredging, and certainly the material involved is soft enough. But has there 
ever been at any single moment a depth of 40 feet at mean low tide over the 
entire stretch from Philadelphia to New Castle? And if this depth has not 
been provided, with all the money spent there on dredging and regulating 
works, what is the use of obtaining a 40 foot channel above Philadelphia? 

This is the sort of question which does not worry the commercial sponsors 
of the improvement very much, but should worry the responsible engineers. 
It is to be hoped that the author’s closure will cover this matter. 


1, Washington, D. C. 
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Discussion of 
“GRAPHIC DESIGN OF ALLUVIAL CHANNELS” 


by Ning Chien 
(Proc. Sep. 611) 


T. BLENCH,! M. ASCE.—The design diagrams, Figs. 1 - 3, represent a 
remarkably bold extrapolation. The data on which they are based are from 
laboratory flume experiments with trifling discharges, unnatural uniform 
sediments, and slopes very poorly measureable. The proposed field of ap- 
plication is enormous; for example, a channel of 50 cfs/ft discharge intensity, 
with average loam sides, and bed material 0.25 mm in negligibly small quanti- 
ties, would have a natural width of about 250 feet and take 12,500 cfs. It would 
also have about 13.6 feet of depth, but Fig. 1 prophesies that it would have 20 
feet. If the data on which the diagrams are based were plotted, they would fall 
either outside or in a small zone in the left-hand corner. Moreover, they 
would not be the original data, but the results of “removing the effect of the 
sides” by making the incorrect assumption that velocity is uniform over a 
section and then performing a separation based on the further assumption that 
Manning’s equation applies to the rather peculiar parts into which the section 
is divided (see Separate No. 565). 

Although there is no direct means of checking, in the field, the reliability 
of the load curves—since bed-load cannot be measured in the field—the formu- 
las of regime theory, (G-I) which fit the dimensions to which channels actually 
adjust in the field, can be applied to verify whether the diagrams are function- 
ally correct along loci of equal ratio of load to discharge. The writer gives 
details of such a check in his discussion on Separate No. 565 (which merits 
reading along with the present Separate), and is satisfied that the diagrams 
are functionally incorrect. Further, from examples such as quoted above of 
the diagrams giving 20 feet deep for nature’s approximate 13.6, he is satisfied 
that they are factually too incorrect to be recommended for practical use. 

The writer feels that the references to LACEY and LEOPOLD and 
MADDOCK are misleading, so attempts to put matters in a wider perspective. 
Gerald Lacey laid the quantitative basis of modern regime theory in the 1920’s 
when he was placed on special duty by the Govt. of the United Provinces of 
India for that purpose. Its importance to the engineer is that, whatever views 
may be held about the theoretical side, the three fundamental formulae result- 
ed from observing how canals actually adjust in the field, so permit nature to 
be copied. Lacey’s initial work is readily available in papers dated 1929 and 
1933.(A, B) His formulas were recommended for use in 1933 by the Central 
Board of Irrigation of the Govt. of India.(C) Nobody has successfully assailed 
the functional correctness of the Lacey equations, but they did have a defect 
that might be stated, nontechnically, as “averaging the relative importance of 
bed and sides.” This defect arose from the nature of the data available and 
affected only the coefficients in his formulas. Practical engineers dealt with 


1. Prof. of Civ. Eng., Univ. of Alberta, Edmonton, Canada, and Cons. Engr. 
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this secondary difficulty by various means, including using the formulas in a 
definite sequence. The situation was stated neatly by Sir Claude Inglis to the 
effect that all Lacey channels were regime channels, but not all regime chan- 
nels were Lacey channels. During the 1930’s the Irrigation Research Insti- 
tutes of India, and various individual engineers, made exhaustive field studies 
aimed at resolving the difficulty. Using the information they gathered, Mr. 
Cuthbert King of the Punjab Irrigation Service, and the writer, were able to 
suggest how to account for bed and sides separately. Their findings were 
published in 1941 and 1943; (D, E) this publication is confirmed in a later and 
more readily available one.(F) These findings affected all three Lacey formu- 
las; the formula (I) quoted in the present paper was replaced by 


where Fp and F, depend on the nature of the bed and of the sides respectively. 
The War interrupted further work and publications. After the War the writer 
found himself the only person left with the opportunity to try to spread the 
valuable information obtained in Pakistan and India, so has been attempting 

to do so,(G-M) and to continue to extend the results to rivers. The work of 
LEOPOLD and MADDOCK is, so far as the writer knows, the first compre- 
hensive scientific attempt to analyse actual river data, and merits the closest 
study. These authors have used their personal methods of analysis; but the 
writer likes to think of their work as doing for rivers what Lacey did for ca- 
nals. They agree exactly with the functional correctness of equation (1), with 
discharge taken as long-period arithmetic mean. The author has, unfortunate- 
ly, referred to page 9 of their work,(8) which, as he correctly states, refers 
to “variation in a particular cross-section of a river;” but that is irrelevant 
to the context. Their page 16 refers to “variation downstream” and gives the 
Lacey value of 0.5 instead of the erroneously quoted 0.26. 

The author’s information on the Atchafalaya channel is interesting. In the 
reference he quotes(13) the present writer has also shown how simply regime 
formulas can be applied to explain occurrences. 

Recently some me my have been made into small flume data using 
regime theory methods. ‘L, N) The raw data are readily amenable to this 
treatment. The writer’s opinion is that the data require tremendous amplifi- 
cation by improved methods before there can be the least justification for ex- 
trapolation into the field of practice. 

It is difficult to understand why the author expressed some doubts about the 
application of his laboratory flume data to canals, while being confident of 
their applications to rivers that obey the same laws but are complicated by 
variations of discharge and by meandering; meandering can alter slope by at 
least 10U’”. 
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Discussion of 
“RIVER SURVEYS IN UNMAPPED TERRITORY” 


by Gerard H. Matthes 
(Proc. Sep. 612) 


F. T. MAVIS,! M. ASCE.—The author has woven into this brief paper the 
romance of exploring geographical frontiers with the reality of present day 
reconnaissance by engineers who must travel light. In a literature that is 
mounting with refinements in methods, instruments and techniques, it is 
stimulating to read a paper which subtly nudges the civil engineer to train his 
eyes to see, his mind to reason and consider, and his whole being to be re- 
sourceful and alert. 

The writer would underline these excerpts in a different order and possibly 
with a different meaning from what may have been intended: “.. . today the 
limitations confronting the engineer called upon to report on foreign project 
possibilities are more severe owing to differences in languages, local customs 
and modes of travel. In exploratory work the mode of travel usually deter- 
mines the type of instrumental equipment. . . . [Some instruments are} too 
delicate for rough travel as on horse or camel back. A first reconnaissance 
by airplane or hydroplane is always helpful toward gaining a comprehensive 
view of the river, its valley and tributary characteristics, and the extent of 
settlements, roads or trails. ... The need of an interpreter in the party is 
essential. ... Since no two rivers are alike nothing should be taken for 
granted and frequent inquiries are necessary. Native boatmen have a fund of 
information relating to low-water depth on shoals, the kind of craft used for 
transporting freight [among other things] ....” The foregoing quotation would 
hardly be out of context either in exploring an uncharted reach of river (as in 
the author’s paper), or in exploring mathematical wildernesses or the applica- 
tions of nuclear science to engineering practice. However, in scientific ex- 
ploration it is not always easy to distinguish between “native boatmen” and 
opportunists who have yet to make their first trip once. 

The progressive civil engineer must use many devices to get information 
he needs to solve his problem. He may make “a first reconnaissance by air- 
plane” or a flight of fancy—he may follow a hunch; he may experience “rough 
travel as on horse or camel back” through fields of mathematics or science 
that are by him unexplored (and that can be rough too!). 

“.... In open valleys horseback travel is to be recommended.... A 
horse does a better job than a man....” These fragments admittedly out of 
context, commend the virtues of good horse sense! 

The reader would do well to look behind the printed word (which in itself is 
good) and to build up his own allegory. He can find in the paper stimulation— 
whether his aim be to make river surveys in unmapped territory or to explore 
the unknown in the unmapped territory of science and the arts of civil engineer- 


ing. 


1. Prof. and Head, Dept. of Civ. Eng., Carnegie Inst. of Technology, 
Pittsburgh, Pa. 
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7 A sage among civil engineers, the author has modestly woven experience, 
fact and folklore into a paper whose impact on his readers may be far greater 
than he had expected. He might have prefaced it with the quotation from 
Thomas Campbell: 


“Tis the sunset of life gives me mystical lore 
And coming events cast their shadows before.” 
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PROCEEDINGS-SEPARATES 


The technical papers published in the past year are presented below. Technical-division 
sponsorship is indicated by an abbreviation at the end of each Separate Number, the symbols 
referring to: Air Transport (AT), City Planning (CP), Construction (CO), Engineering Mechanics 
(EM), Highway (HW), Hydraulics (HY), Irrigation and Drainage (IR), Power (PO), Sanitary 
Engineering (SA), Soil Mechanics and Foundations (SM), Structural (ST), Surveying and Mapping 
(SU), and Waterways (WW) divisions. For titles and order coupons, refer to the appropriate 
issue of “Civil Engineering” or write for a cumulative price list. 


VOLUME 80 (1954) 


JUNE: 444(SM)°, 445(SM)®, 446(ST)@, 447(ST)®, 448(ST)®, 449(ST)®, 450(ST)®, 451(ST)®, 452(SA)®, 
453(SA)®, 454(SA)®, 455(SA)®, 456(SM)€. 


JULY: 457(AT), 458(AT), 459(AT)°, 460(IR), 461(IR), 462(IR), 463(1R)©, 464(PO), 465(PO)°. 


AUGUST: 466(HY), 467(HY), 468(ST), 469(ST), 470(ST), 471(SA), 472(SA), 473(SA), 474(SA), 
475(SM), 476(SM), 477(SM), 478(SM)°, 479(HY)©, 480(ST)©, 481(SA)©, 482(HY), 483(HY). 


SEPTEMBER: 484(ST), 485(ST), 486(ST), 487(CP)©, 488(ST)°, 489(HY), 490(HY), 491(HY)°, 
492(SA), 493(SA), 494(SA), 495(SA), 496(SA), 497(SA), 498(SA), 499(HW), 500(HW), 501(HW)°, 
502(WW), 503(WW), 504(Ww)°, 505(CO), 506(CO)°, 507(CP), 508(CP), 509(CP), 510(CP), 
511(CP). 


OCTOBER: 512(SM), 513(SM), 514(SM), 515(SM), 516(SM), 517(PO), 518(SM)°, 519(IR), 520(1R), 
521(IR), 522(IR)©, 523(AT)°, 524(SU), 525(SU)°, 526(EM), 527(EM), 528(EM), 529(EM), 
530(EM)°, 531(EM), 532(EM), 533(PO). 


NOVEMBER: 534(HY), 535(HY), 536(HY), 537(HY), 538(HY)°, 539(ST), 540(ST), 541(ST), 542(ST), 
543(ST), 544(ST), 545(SA), 546(SA), 547(SA), 548(SM), 549(SM), 550(SM), 551(SM), 552(SA), 
553(SM)°, 554(SA), 555(SA), 556(SA), 557(SA). 


DECEMBER: 558(ST), 559(ST), 560(ST), 561(ST), 562(ST), 563(ST)°, 564(HY), 565(HY), 566(HY), 
567(HY), 568(HY)°, 569(SM), 570(SM), 571(SM), 572(SM)°, 573(SM)°, 574(SU), 575(SU), 576(SU), 
577(SU), 578(HY), 579(ST), 580(SU), 581(SU), 582(Index). 


VOLUME 81 (1955) 


JANUARY: 583(ST), 584(ST), 585(ST), 586(ST), 587(ST), 588(ST), 589(ST)©, 590(SA), 591(SA), 
592(SA), 593(SA), 594(SA), 595(SA)°, 596(HW), 597(HW), 598(HW)°,599(CP), 600(CP), 601(CP), 
602(CP), 603(CP), 604(EM), 605(EM), 606(EM)°, 607(EM). 


FEBRUARY: 608(WW), 609(WW), 610(WW), 611(WW), 612(WW), 613(WW), 614(WW), 615(WwW), 
616(WW), 617(IR), 618(IR), 619(1R), 620(IR), 621(1R)©, 622(1R), 623(IR), 624(HY)°, 625(HY), 
626(HY), 627(HY), 628(HY), 629(HY), 630(HY), 631(HY), 632(CO), 633(CO). 


MARCH: 634(PO), 635(PO), 636(PO), 637(PO), 638(PO), 639(PO), 640(PO), 641(PO)°, 642(SA), 
643(SA), 644(SA), 645(SA), 646(SA), 647(SA)°, 648(ST), 649(ST), 650(ST), 651(ST), 652(ST), 
653(ST), 654(ST)°, 655(SA), 656(SM)°, 657(SM)°, 658(SM)°. 


APRIL: 659(ST), 660(ST), 661(ST)°, 662(ST), 663(ST), 664(ST)°, 665(HY)°, 666(HY), 667(HY), 
eset) 669(HY), 670(EM), 671(EM), 672(EM), 673(EM), 674(EM), 675(EM), 676(EM), 677(EM), 


MAY: 679(ST), 680(ST), 681(ST), 682(ST)©, 683(ST), 684(ST), 685(SA), 686(SA), 687(SA), 688(SA), 
689(SA)©, 690(EM), 691(EM), 692(EM), 693(EM), 694(EM), 695(EM), 696(PO), 697(PO), 698(SA), 
699(PO)*, 700(PO), 701(ST)°. 


JUNE: 702(HW), 703(HW), 704(HW)°, 705(IR), 706(IR), 707(IR), 708(IR), 709(HY)°, 710(CP, 
T11(CP), 712(CP), 713(CP)*, 714(HY), 715(HY), 716(HY), 717(HY), 718(SM)°, 719(HY)¢, 
720(AT), 721(AT), 722(SU), 723(WW), 724(WW), 725(WW), 726(WW)°, 727(WW), 728(IR), 
729(IR), 730(SU)°, 731(SU). 


c. Discussion of several papers, grouped by Divisions. 
e. Presented at the Atlantic City (N.J.) Convention in June, 1954. 
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